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SiO2, Al2O3, MgO 和 Sc2O3）上则不易发生。SiO2作为一种惰性壳层材料，被广






Cu-SiO2 界面的增强效应。研究发现，二氧化硅壳层能够增强 Cu2O 催化剂在草
酸二甲酯加氢制乙二醇反应中的催化活性。我们通过分析认为 Cu-SiO2界面起了
关键作用，Cu-SiO2 界面能够增强催化剂的催化活性。这种 Cu-SiO2 界面增强作


















































Heterogenous catalysts have important applications in modern chemical industry 
and are used in ninety percent of chemical reactions in chemical industry. In recent 
years, many researches are mainly focused on the design, the preparation and the 
performance of catalysts. Catalysts are easily sintered during heterogeneous catalysis, 
which leads to the decrease of surface area of the catalytically active mental 
nanoparticals and thus the reduced life time and catalytic performance of the catalysts. 
Researchers have proposed many approaches to solve this problem including  using 
appropriate supports, change structure and the encapsulated strategy. Among these 
strategies, the encapsulated strategy is most commonly used. This encapsulation 
strategy generally includes the formation of two different structures, core-shell 
structure and yolk-shell structure. Besides stabilizing the metal cores, core-shell 
structure is an ideal case to study metal-support interactions. Researches have shown 
that metal-support interactions,strong metal support interactions (SMSI) in particular, 
play an important role in catalytic reactions and could affect the catalytic performance 
of the catalysts,. The SMSI effects are usually observed when reducible metal oxides 
are used as supports. Metal oxides, such as SiO2, Al2O3, MgO and Sc2O3, with weak 
reducibility are typically considered as the inert supports to induce SMSI for 
promoting catalysis. SiO2 is considered as the inert shell material and has been widely 
used to fabricate yolk-shell and core-shell metal nanocatalysts, which makes it 
possible to study themetal-SiO2 interfacial effect on the metal@SiO2 core-shell 
catalysts. This thesis is mainly focus on the relationship between Cu-SiO2 interfacial 
effect and the catalytic performance of catalysts, the mainly research results are as 
follow: 
Chapter 1: Considering the significance of the stability of nanocatalyst, this 
















importance of interface interaction, followed by the objectives and contents of this 
thesis. 
Chapter 2: The catalyst of Cu2O@m-SiO2 was prepared by silica-encapsulated 
method to verified the enhanced effect of Cu-SiO2 interface . The research had shown 
that silica-encapsulation can enhance the catalytic performance of Cu2O catalysts in 
the selective hydrogenation of dimethyl oxalate (DMO) to ethylene glycol (EG).  the 
results reveal that the Cu-SiO2 interface plays a key role in catalytic reactions and 
enhance the catalytic performance of Cu2O catalysts. The Cu-SiO2 interface 
interaction was also verified in CuO, C-Cu2O and Cu/SiO2 catalysts. 
Chapter 3: Hollow porous copper silicate nanospheres were prepared by 
hydrothermal method. Because of the lamellar structure of copper silicate 
nanospheres, the Cu-SiO2 interfaces were produced efficiently. The hollow porous 
copper silicate nanospheres  enjoy abundant Cu-SiO2 interfaces and showed 
excellent catalytic performances in the selective hydrogenation of DMO to EG. 
Chapter 4: The copper silicate nanotubes with high yield were prepared by the 
improved method. The copper silicate nanotubes with abundant Cu-SiO2 interfaces 
showed higher catalytic performance than hollow porous copper silicate nanospheres 
and AE-Cu/SiO2 catalysts. We found that the Cu-SiO2 interface serves as a Cu
+
 




Chapter 5: The CS-NT@m-SiO2 catalysts were prepared by silica-encapsulated 
method. The CS-NT@m-SiO2 catalysts make full use of the copper nanoparticles to 
creat the Cu-SiO2 interface on CS-NT catalysts. For the increasing amount of Cu
+
 the 
CS-NT@m-SiO2 catalysts exhibited better catalytic performance than CS-NT 
















Chapter 6: The summary of this thesis and the future planning are given. 
Keywords: Cu/SiO2 catalyst, Cu-SiO2 interface, Enhanced, Dimethyl 
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